under 35 U.S.C. § 103(a). Applicants submit concurrently herewith a comparison of the 
polishing performance of a dispersion meeting the present claim limitations with the 
polishing performance of a slurry disclosed in Ronay (U.S. 5,876,490). The submission 
attached herewith includes the Japanese Experiment Report of one of the presently named 
inventors (Hattori Masayuki) together with a verified English language translation. 

In order to demonstrate the superiority of the presently claimed process in view of the 
process disclosed by Ronay . Applicants have provided a comparison of the polishing rates 
achievable with the presently claimed invention in comparison with the polishing rates 
achievable with the Ronay slurry. As stated in the English language translation of the 
Experiment Report, the comparison is a direct comparison of a dispersion meeting the present 
claim limitations with a dispersion disclosed in Ronay. Measurements were taken under the 
same conditions. The results of the experiment, as disclosed in the attached Experiment 
Report and verified English translation thereof, are summarized in the Table below. 





Polishing Rate 


No. of Scratches 


Present dispersion Example 2 A (Sp/Si = 1.3) 


3,900 A/min 


< 30 pt 


Ronav slurrv 


410 A/min 


> 200 pts. 


Alumina Particles (no polymer present) 


1,900 A/min 


85 pts. 



As is evident from the results of the Experiment report tabulated above, the polishing 
rate achievable with the presently claimed invention is 3,900 A/min whereas the polishing 
rate achieved with the slurry disclosed in the Ronay patent is only 410 A/min. Moreover, the 
quality of the polished surface is improved when the presently claimed dispersion is used. As 
is shown in the last column of the Table above, the surface polished with the presently 
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claimed method exhibited a lower number of scratches (less than 30 pts. v. more than 200 pts. 
in Ronav ). 

The Ronay patent discloses a polishing slurry wherein an abrasive particle is coated 
with a polyelectrolyte (polymer). The present application claims a different invention, 
namely a mixture of polymer particles and inorganic particles wherein a plurality of inorganic 
particles are attached to the surface of each polymer particle and a ratio of the mean particle 
size of the polymer particle and the mean particle size of the inorganic particles (Sp/Si) is 
from 1 to 40. The presently claimed invention requires one or more inorganic particles to be 
attached to each polymer particle whereas in the prior art relied upon by the Examiner the 
inorganic particle is described as being coated by the polymer particle. This difference is 
reflected in the drawings. Prior art Figure 3 and present Figure 8 are reproduced as Appendix 
1 (attached as the last page). In prior art Figure 3 the inorganic particle (dark spot) is depicted 
as being surrounded by a layer of polymer particle. In contrast, present Figure 8 clearly 
shows that a plurality of inorganic (small) particles are attached to the polymer (large) 
particle. 

The presently claimed aqueous dispersion is disclosed to provide significantly 
increased polishing rates. The present specification discloses that the polishing rates 
achieved with mixtures of inorganic particles and polymer particles are significantly greater 
than the cumulative polishing rates of the inorganic particles or the polymer particles 
individually. For example, Embodiment IE (page 48, line 14 - page 49, line 9) compares the 
polishing rates achieved with each of (1) a dispersion meeting the present claim limitations, 
(2) a dispersion containing only the polymer particle and (3) a dispersion containing only 
alumina particles. As is shown in Figure 6 (reproduced below for convenience) the polishing 
rate achieved with a dispersion containing a combination of the polymer particles and 
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alumina particles is significantly greater than the cumulative effect of the polishing rate of the 
individual particles. 



Fig . 6 




E 
P 



Alumina alone 



Polymethylmethacrylate Alumina + 
alone Polymethylmethacrylate 



Moreover, the patent discloses that the combination of polymer and abrasive particles 

yields a reduced polishing rate. The Ronay patent states that polymer-coated abrasive 

particles have reduced polishing rates: 

"Among the aspects recognized by the present inventor about polymer-coated 
abrasive particles are the following: 

1. Their polishing action is greatly reduced. Which results in 
diminishing polishing rates. 
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(column 3, lines 49-54; italics added). 



The disclosure of the Ronay patent, therefore does not suggest that significantly 
improved polishing rates can be achieved by combining a plurality of inorganic particles with 
a polymer particle and, in fact, expressly teaches that reduced polishing rates are expected. 

Applicants submit that the Ronay patent cannot render the presently claimed invention 
obvious in view of (i) the Japanese Experiment Report and verified English translation 
thereof submitted herewith providing a direct comparison between the claimed dispersions 
and the prior art slurry showing the improved polishing rate for the presently claimed 
composition and (ii) the contradictory disclosure of the Ronay patent. 

Applicants submit the presently claimed invention is not obvious over the prior art 
relied upon by the Examiner. Applicants respectfully request the withdrawal of the 
outstanding rejections and the passage of all now pending claims to Issue. 



Respectfully submitted, 



OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 




Norman F. Obion 
Attorney of Record 
Registration No. 24,618 



Stefan U. Koschmieder, Ph.D. 
Registration No. 50,238 




22S50 



(703)413-3000 
NFO/DJP/smi 
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APPENDIX 1 
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VERIFICATION 



I, Seiji KOJIMA 

Kojima International Patent Office 
ATSUTA DAIDOSEIMEI-Bldg.2F, 
7-26, Jingu 3-chome,Atsuta-ku, 
Nagoya-shi, Aichi, 
456-0031,Japan 

verify that to the best of my knowledge and belief the following is a 
true English translation made by me of Japanese Experiment Report 
(Report date: September 11, 2002, Experiment Reporter: Masayuki 
Hattori). 



Dated this 20th day of September 2002 




Seiji Kojima 
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Experiment reporter: MasayuJci Hattori 
c/o: JSR Corporation 
Speciality Material Laboratory- 
Fine Electronics Research Laboratories 
Experiment date; September 3 ~ 7, 2002 
Experimental place: 

JSR Corporation , Special i ty Material Laboratory 
Fine Electronics Research Laboratories 
Report date: September 11, 2002 
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A report of Experimental Examples Effect 

1. Preparation of aqeous dispersion for polishing. 

(1) Sulury by JSR method (as described in Example 2A 
of the present application) 

Water dispersion for polishing is prepared by 
blending a polymer particle <b) (crosslinked polymethyl 
methacrylate-based particle having carboxyl group, amide 
group, ester group on the surface of the particle and 
0.17pm in mean particle diameter) 0*7% and a fumed alumina 
particle 5% into an ion-exchanged water- The pH value was 
adjusted to 4 with nitric acid. The zeta potential of the 
polymer particle (b) was indicated as -24 mV, and the zeta 
potential of the alumina particle was indicated as +35 mV. 

As a result of observing it by a transmission electron 
microscope, it revealed that it became an aggregated 
particle having 1 - 10pm in mean particle diameter. 
Observing it in detail, the structure of alumina attached 
to the surface of the polymer particle (b) was observed. By 
checking them in detail, it became an aggregated particle 
measuring l-10pm in diameter. 

(2) Sulury by Ronay method (comparative experimental 
example) . 

An aqeous dispersion for polishing was prepared by 
blending polyacrylic acid (molecular weight 7000) 1.5% and 
fumed alumina particle 5% into an ion-exchanged water. 

The polyacrylic acid is absorbed on the surface of 
the alumina particle, the alumina particle was dispersed 
into water made in a finer state. When observing it by a 
transmission electron microscope, its mean particle 
diameter was 130 run. 

(3) comparative example. 

Slurry was prepared at pH 4 by adding alumina 5% 
without using the additive agent (polyacrylic acid) . In this 
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case, the mean particle diameter was 150 nm, 

2. Method of test 

An aluminum film (film thickness 5000A, containing 1% 
copper) attached to the thermally oxidized film of 8 
inches , as polished in Experimental Example 2C of the 
present application was polished using the above -described 
three kinds of slurries under the same conditions. As for 
the method, a wafer was set in a CMP apparatus {Model 
"LPG510 W ; made by Lapmaster SFT, Corporation), IC1000 was 
used as a pad, 300g/cm2 was loaded and the wafer was 
polished for 1 minute under the conditions of the 
head/ table at the speed of 125 rpm/120rpm and the slurry 
discharge at 250 ml/min. 

3. The results of test 

By the JSR method, the polishing rate was 3900A/min. 
and the number of scratches was 30 points or less, hence 
the results were excellent . 

On the other hand, in the Comparative Experiment 
Example utilizing a slurry according to Ronary method, 
since alumina was finely dispersed, the polishing rate was 
410A/min., specifically, extremely lowered. Moreover, since 
there is no suitable cushion effect, the number of the 
scratches was 200 points or more, and the scratches were 
found in the whole of the wafer. 

For reference purpose of comparison. Slurry was 
prepared at pH 4 by adding alumina 5% without using the 
additive agent- In this case, it was found that the mean 
particle diameter was 150 nm, the polishing rate was 
1900A/mln. and the number of the scratches was 85 points- 
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